BACKGROUND
Many of these studies have examined the influence of neighborhood characteristics on children or other vulnerable populations. In a study of inner-city adolescents, Stevenson (1998) reported that students who felt safe exhibited lower levels of depressive symptoms, while students who reported lower levels of neighborhood social capital reported higher levels of depressive symptoms. In a study of adolescents in Los Angeles, investigators assessed the relationship between adolescent mental health and ambient hazards, as measured by potential dangers in the neighborhood such as graffiti, drug use and dealing, and violent crimes (Aneshensel and Sucoff 1996). In this study, ambient hazards were found to be associated with four measures of mental health: depression, anxiety, conduct disorder, and oppositional defiant disorder. Ross and Mirowsky (2001) in a multi-level analysis assessed the relationship between neighborhood disadvantage and self-reported health. Perceived neighborhood disorder was found to mediate the relationship between neighborhood conditions, measured at the census tract level, and self-reported health, while controlling for individual socioeconomic characteristics. The authors theorize that fear of crime (being robbed or otherwise physically threatened) is the primary mechanism linking neighborhood disorder and health.
In another study, Boardman and colleagues (2001) examined the relationship between neighborhood and individual level characteristics using data from the Detroit Area Study. Neighborhood disadvantage was calculated by census tract variables of standardized summed scores for percent below poverty line, percent female head of household, percent male unemployment, and percent families on public assistance. Neighborhood disadvantage was found to be associated with illicit drug use in the prior year. An interaction showed a stronger association between neighborhood disadvantage among low-income individuals versus higher income individuals, suggesting a buffering effect of individual economic resources.
Investigators have also examined the relative influence on mental health of perceived versus actual neighborhood characteristics. Hadley-Ives and colleagues (2000) examined the relationship between perceived and actual neighborhood characteristics and mental health and discovered that perceived characteristics had a much stronger association to mental health status than measures of actual neighborhood characteristics. Ross (2000) , in a multilevel study, found that higher levels of neighborhood disadvantage were associated with higher levels of depression; however, when perceived neighborhood disorder was entered into the models, the statistical significance of neighborhood disadvantage was lost. . The present SHIELD (Self-Help In Eliminating Life-threatening Disease) study was a network oriented HIV prevention intervention targeting drug users. Many of the participants were current drug users, and all were recruited from inner-city neighborhoods.
In the current study we prospectively examined the relationship between ratings of neighborhood social disorganization and subsequent levels of depressive symptoms. We utilized a social stress and coping framework which emphasizes networks and voluntary organizations as potential sources of support and drug use and neighborhood characteristics as poten- (2000) 
RESEARCH PROBLEM
For our study, we sought to answer two questions. (1) Is social disorganization an important chronic stressor that leads to higher levels of depressive symptoms in inner-city environments? And (2) is there a main effect or buffering effect of social support among persons living in high crime areas with high levels of environmental stress? As assessments of chronic stress and depressive symptoms have been confounded in many studies, the present study examined the effects of neighborhood conditions on depressive symptoms measure nine to twelve months later.
We hypothesized that participants from neighborhoods that are decaying and have outward signs of disorder would experience greater uncontrolled stress and symptoms of depression. We were also interested in examining the question of whether social disorganiza-36 tion has the same impact on drug users as nonusers. We anticipated that individuals who use illicit drugs would perceive more social disorganization than non-drug users due to their frequent activities on the streets, and that this would in turn influence their chance of depressive symptoms. According to an adaptation hypothesis, individuals may become accustom to crime and habituate to their neighborhood conditions. We also hypothesized that measures of social support would buffer, to some extent, the effect of neighborhood perceptions on depressive symptoms. view. Follow-up interviews were conducted nine months after the baseline interview. Eight-hundred-thirty-eight participants were administered a follow-up interview. We were able to interview 533 (87%) of those who were actively followed-up. An additional group of 305, who we did not actively follow-up because they were not eligible for the intervention component of the study, returned for the second interview, giving an overall 72 percent return rate. Eighteen participates died between baseline and follow-up.
Measures METHODS

Recruitment
Participants in the Self-help in Eliminating Life-threatening Disease project were recruited through targeted outreach in 1997. High drug use areas in Baltimore, Maryland were identified through ethnographic observations, focus groups, and geographical coding of drug-related arrests in Baltimore in a prior three-year period. Street-based recruitment was used, and flyers describing the study were disseminated in the targeted areas. The flyers provided a brief written description of the study and a toll-free phone number to call. Potential participants were briefly screened over the phone or in the clinic. Study inclusion criteria were: (1) being 18 years or older; (2) having at least weekly contact with drug users; (3) willingness to participate in AIDS outreach education; (4) willingness to bring into the clinic two of their social network members; and (5) 
Analysis
Data analysis was accomplished in three steps. First, all variables were examined for outlying values, and variables with highly skewed distributions were dichotomized for ease of analysis. Age, education, the neighborhood perceptions scale, number in support network, years of education, and CES-D at baseline and follow-up were used as continuous variables, while gender, main partner status, injecting drugs in the past six months, and residential stability were dichotomized. Second, a Spearman correlation matrix was used to assess the relationships among the neighborhood scale items and CES-D score at followup. Finally, a sequence of linear regression models, including models with all two-way interactions, was fitted. Non-significant interactions were removed one at a time using the "principle of conditional error." To test whether this approach eliminated potentially significant interactions of interest (namely the neighborhood perceptions scale interactions with measures of social support and integration), separate models were fit examining only these interactions. We also plotted the observed and fitted values to assess the overall fit of the final models.
RESULTS
We excluded 20 participants due to missing data, leaving an analysis sample of 818. As seen in Table 1 , this is a highly impoverished population. Most had experienced unemployment in the past six months (85%), most earned less than $500 in the previous month (69%), many had been arrested in the previous year (41%), and a significant percentage reported being homeless in the previous six months (17%). Few individuals were married (7%), but most reported having a main partner (66%), and many reported attending church at least once in the previous week (24%). About half (47%) reported injecting illicit drugs in the previous six months, 41 percent reported smoking crack, 43 percent reported sniffing The seven measures of neighborhood characteristics were significantly and highly correlated. The Spearman correlations ranged from .42 to .72. Most of the participants reported high levels of social disorder within their neighborhood. For six out of the seven neighborhood items, the majority of participants responded "somewhat of a problem" or "big problem." Current drug use was only associated with two of the neighborhood characteristics: selling drugs and groups of teenagers hanging out on the street. CES-D scores at follow-up were modestly correlated with all neighborhood items (see Table 2 ). At baseline, the mean and median CES-D scores for drug users were 19 and 19, and for non-drug users 18 and 14. At follow-up, the mean and median CES-D scores for drug users were 17 and 16, and for non-drug users 17 and 17.
The next set of analyses examine the association between all variables and depression at follow-up using multiple linear regression models. All continuous variables were tested for skewness or for an otherwise non-normal distribution. Upon examination of residual plots, transformation of the data was not necessary (i.e., there was no heteroscedacity.) We tested a sequence of models in which demographic variables, network and drug use variables, the neighborhood perception items, the neighborhood perception scale, and CES-D at baseline was entered sequentially. These models are presented in Table 3 . Due to collinearity, the individual neighborhood perception items could not be simultaneously entered into a model. To test the hypothesis that measures of social support could buffer the effect of neighborhood perceptions on depression, we entered two-way interaction terms between the neighborhood perceptions scale and the three measures of social support (church attendance, number in support network, having a main partner). None of these terms approached statistical significance or showed any evidence of a buffering effect. Additionally, all two-way interactions (45 total) were tested with CES-D score modeled as a continuous variable; none were found to be statistically significant.
A higher level of education, male gender, and greater frequency of church attendance were significantly associated with lower CES-D scores at follow-up (Table 3 ). Higher scores on the perceptions of neighborhood scale were significantly associated with higher CES-D scores at follow-up. Age, having a main partner, and the size of social support network entered as main effects were not associated with depression at follow-up. Model 5 of Table  3 shows that education, gender, church attendance and perceptions of neighborhood continued to predict depression, even after adjusting for baseline levels of depressive symptoms. Accounting for baseline levels of depressive symptoms reduced the slope of the Neighborhood Perceptions Scale by about one half.
To test whether exclusion of participants who had not lived in the same place from the baseline to the follow-up surveys would impact the relationship between the neighborhood perceptions scale and risk of depression, we conducted a separate analysis with the 573 participants who had lived in the same place at both time points. The parameter estimates remained the same with almost identical confidence intervals and p-values. We also examined the effect of the neighborhood perceptions scale adjusted only for baseline depression, while excluding participants who did not live in the same place at both time points, and found that the relationship between the scale and CES-D score was almost exactly the same. Therefore we chose to include all participants in the final multivariate models.
DISCUSSION
Even in this highly restricted range of individuals, with lower socioeconomic status and high levels of substance abuse, there was a strong and prospective association between perceived neighborhood characteristics and subsequent depressive symptoms, even after adjusting for baseline depressive symptoms. The data also suggest that neighborhood social disorganization is a powerful chronic stressor among inner-city populations. As this was a prospective study, the issue of confounding the measures of chronic stressors and depressive symptoms was attenuated. These results support the hypothesis that chronic or ambient stressors are associated with mental health (Pearlin 1989) (Rook 1984) . It is also possible that social support may function differently in these impoverished neighborhoods, 40 NEIGHBORHOODS AND DEPRESSION and that our measures did not capture this phenomenon. One explanation for why we did not find a difference in the relationship between the neighborhood perceptions scale at baseline and depression at follow-up for residentially "stable" versus "non-stable" participants is that "non-stable" participants move to similar areas within Baltimore, and are thus exposed to the same type of neighborhood problems at each residence. This study is limited by the recruitment and sampling procedures of targeted snowball sampling. Few studies have prospectively examined the psychological impact of living in disadvantaged inner-city environments, and as this group has high levels of illegal and stigmatized behaviors, it would be exceedingly difficult to identify a sampling frame to conduct a random sample. Another limitation of this study concerns the use of only perceived neighborhood characteristics and not actual characteristics. In our multivariate model, we attempted to control for the potential bias of Although highly disadvantaged urban neighborhoods have numerous pressing issues to address, such as employment, HIV, and crime, depressive symptoms may exacerbate these conditions. Individuals may be selfmedicating their depressive symptoms by using illicit substances, and individuals with high levels of depressive symptoms are more likely to relapse into substance abuse (Gruber, Chutuape, and Stitzer 2000). Residing in such neighborhoods may lead to a vicious cycle where stress and depression lead to drug use, and drug use fosters neighborhood disorder, leading to more stress and depression within the neighborhood. Depression is usually viewed as an individual level variable. Our findings suggest that a neighborhood level analysis of depression may be important. It may be possible to identify neighborhoods, rather than individuals, that are at risk for depression.
In these disadvantaged neighborhoods, social disorganization may also impede the establishment and maintenance of social relations that buffer against depression. Lack of social control within the neighborhood may also lead to hopelessness, which also may diminish the chances of social action within the community to rectify these conditions. The data also suggest that individual social resources have only minimal impact on reducing depression in this highly impoverished setting. Regaining social control through community organizations may be effective, but without resources to provide training and employment opportunities outside of the drug economy, to reduce the physical decay and destruction, and to provide adequate housing and social services (Wilson 1987), it is doubtful that such disadvantaged neighborhoods on their own can maintain social control and reduce social disorganization
